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(54) [&9U0£if*] ME® 



(57) [gift] 

[HUH *»WiflaMWfifcft»rtni^. Ro*fcW 
T, Eo^fl:l£p©lffffltJj:^fl)l®iX#^ffl5:Wt-St><0 



(5i)inta.' miwft 

A6.1K 7/00 



(2)1532002-8032 1 ( P 2 0 0 2-80 3 2 1 A) 



[fiJ*JMl] (1 ) bKo^yroyytlXtibKo 
df-^ra y ycON -TyMtmmmtziitwmt . 
( 2 ) rtigttb'? 5 y . MfflFttt^ 5V. ^tH^T?- 

Toy yff)N -T5/;Wfe8«l*4fc*i*oafc±MUc 

a^x-L-rayy, ^-4-tHnJfy-D-7 

3-hHnJf^-D-rn'jy. h5>x-4-bFo 
^rx-L-rn'jy, b7yx-4-bh'Q=Jfv-D- 

rayy, K^yx-s-bKa^v-L-royyfc 

XV h y VX- 3 - b Kodf x- D -7"o 'J Vfrhtth 
P<k 0 Elf ft* b H o* -/7D 'J y-Cfc & . ro&g 1 1 

[I3*U34 ] b HD#y7o y y#, £ •)£ 

ffi$*ifcbHa#xro»jy-C&S. ifc£Jgl~3W> 

HEh.*KfcU i t4«^*43lstf)7 , D y y 3ffi7kKftffi^ 
ifcttm y y4 fibkffiftK^Jte^ Sr^ASiuttt^ 
WT*«. W*>H4Ett*>fcttfi. 
[tS*J@6] b HQ^^ro«jycoN-r>-;iwti§^ 

[IEn&JS7 ] *^ttb'^ s y, fi^ttb'^ s y. K# 
**Wf-h\ S»?£ti. X7 -r y^flSWfc itfiS^x 

00 1~1 0ffiW*«*-&R^l^atvftuK: 
[0001] 

wmmti. 

[0002] 

hyrwmix&zBim<o&t*m<nmm±m> 

[0003] fl#flfcB*3fiTi***«Rj|*tttt. 
3§SHfcJitS«i$flfi«lt SHflasaffiffKc^S^til. . 
[0004] ^^^WiHfflSOfc&Sgtti; LTtt. 



yBi2. b'^syE, 4Ac. r^f-y, r^h-y^ 
muusHhtrit. as***. ?>j 

r-75/K. y7>U®. a— WHf'J-. 

[0005] MBMiSHfctTtt. 

[ 0 0 0 6 ] 3?-yv£**fi*fft fc<0t LTtt* 
7xn/t/b*ySL h7y^7i-ty//D-x7r? 

s 7 t -f 7d75X h/o-X7 t ^ 4 Vis 
i'J>'5'(;/D-X7T?^-l§<0*l^O-X7 

[0007] ii«oaaMBi!oft*sm: lt<±. 

VM*. 7DX«jtB^. A#ttHfe. * 
[ 0 0 0 8 ] b Fo* yro y yRgffcp-? ^xffltSiK 

(KBITI - 13 110 » 
«7^XBFKK«iH^)i^fHKfi<0JgjDtb KOffeJSK 

**f t -*tt-WS8;h.T8&1\ BfRtr>K>kFn* 
y7n y yoSS^^bttifi^^t LT#ttTft & t 

*^7*a y y^fcJib Hn^f^rn y y<OSt35«cfc*jg 

ttt7*y, iWBttb'^sy. SJHPO'f-F. 

[0009] ftS»££Jffift34;& mx\ Af-y (« 
gjpF5-3 39140^ffi) . htWt* ?»isy«. 

fjyktni) Hy*/^yH*fctt-?-<oa (#^9 
-8712 644MI) WC7S/ttfeWltftft»HO' 

iPUf-^iBtJ J: V*OBHHMK^fc^y f-* 'J f-y&fc 
.t^-f-tfXg^^Stfixi-aUUKO^fcray y^S: 
«»bfcft«W)W!f*«** mgiJ¥l 1-13 9 9 5 
i#4«B) . KH^fciJV^. 7$mts£Xfy"n>)y 
imtfrMb LTb Ko^vroy yj&ffcff t>tiX^Z 
tf s hKn^royyt. *jgttb'^$y. }4^ttb* 

[0010] 
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[0011] 

[HH*W»**fc«*^R] *»9Ki. ( 1 ) b Hn 

ft»a**fctt^oak . (2) *»tttr^ a y. as 

[00 1 2] 

[00 13]»»tt. Ha^rS/-L- 

[00 14] tHD^r^Tn'Jyii. 79**?SS&M 
*A*^3^-yyS:Bail*»WL. SffifciOttRL 
"OR**-* Cft£3^**<0bKo* 

[0015] ^mcm^h b h o^i/ro y y t lt 

Urb Hn^yro'J y**«F4U\ 
[0 0 16] HHfefttLTtt. 7^7h7x^ (Amyc 
olatopsis) R k ^fqX^yy^ (Dactylospor 
angium) Jgfc <fctfX h Y~?A -fcX ( Streptomyces ) 

Kfl»*4fcttTa y y4ffl*iHUK«^£»AS 

^f-ax^y^Aafciifxhurbv'f-fe 
. XSA»feSlf iisS{cS^&a^«j6*^ro y y 3 ft 
*RfflaW4fcttrn y y 4 e*K{tg|^fifeT^gfct 

9J}'\tf)3£Alix Molecular Cloning, A Laboratory Manu 
al. Second Edition, Cold Spring Harbor Laboratory 
Press (1989). Current Protocols inMolecular Biolog 
y, John Wiley & Sons (1987-1997) VkC&^AfelCtt 

[00 17] 4fc. WifcT. h^yx-4-bKa^^ 

x^y^ARio^Lfcroyy4fiW«<k»^ 

<1$Sr¥7-3 1 3 1 7 944M) fcfflvMSE&f SCli: 

4fc. L-royy 
*i„ XM/rhv>f-fexRJ:9*«Lfcrnyy3fiWc 
IWW«««W7-322885^*) S:fflV>88§ 



•*-*^fcfcT*& y^xhy-, 14,. 3i (19 

97)] . 

[00 181 WK'ffl^fcHn^ro'J^N- 

yf-y/K AVii/k ^^y-f/K *jr9Miv. * 

mifihVfhiXhif. 7-fe^/k 7a^-;^ 

ff*U\ 

[00 19] bHo^S/rnyyoN-r^/WtlS®* 

[ o o 2 o ] m i< imm& 1 -2 207/Mr 
m^tmsnmco^mm^ am*®. w&m 
%f) fcfflw bHn^s/royy^ttttw+ifciiW 

■HHBE+'CN -75//WH-* £ fcfcjt & . 

[002 1 ] SfeJutbHo^i/rnyyeON-T^/U 
flNHtt. ttJMfc* ?uvh^57<-^MS»IM>» 
RJSfcJU^TSRf * - 1 IPC* 6 . 

[00 22] tFo*5/rayyfcL<ttbFn*S/;r 
a y yoN - T2/;WUWWI^)«(c*J«t*afc LTfcL 

•j-hyawa* *y^Aa9^r^*y&Hfi. ^* 
s^aj^ rt/u^*Afi^7/u#y:iSMfeRS* ry 

a. *;i/*yy, b^yyy^ot«aL^sr$y# 

[0023] *»W^ftttfit:fev^ v £/X/ h 7 yx 
-4-tKn^y-L/D-7 , D'jy, v-X/h^yx 
- 3 - b Ho* 5/- L/D-7"n y y^cob Ho*x7 
o y y t L < ttb H o^ra y ycoN-7 x; WfcJ8g 
ft 4 #S4 fcttfi£ LTffl C t ifiV 

[00 24] dft£>b Kn^r^ruyytL<(i^<ON 

h. 

[0025] ^mcOimmti^X. b Hn^y/o 
y y t> L< ii^cON-Tx/W^ft47t(i^oa(i. 
^SS:(^L. #4L<(*0.01-5ffii^£#2 
ft. J:0*f4U<(iO.l-5®fi%. $4>(cff4t< 
tt0.5-3WtX*S**Li. 

[0026] mftt'? 5 y k LT<i. -(tJ£fptcE^«r 

b^SyBK b'?$yB2. b'^$yB6. by H^r 

yy, Jglttry H^r^y. b^$yBi2. ^yhxy 

xnf-yiL -3f-y^r$ h\ ilK. b^sy 
C. b^SyH^AWffeil. ^iiA>^a(f"7^ya 
BER. 7xa;l/t'yBtM;WW) *RSfe (TX 
3;ubyit~2-yyK^hy'>Aa. TX3;UbyK 

"2-yys?^y^?) i>*mix'm^t>tih 
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[0027] s y t tru. ftauuc£d*r 

t'^SVA. iju-rs^ t*:?$yD2. t-?$yD3. 
t*?$ VE ( d 1 -«437iD-/k d-a-MJ7ji 
n-zk d-«-h37ia-*) t?A<J>tf£tU 

(ztzPSf-yRTXnzHi'y, x-fT'JVKT 
xnzHi'y, y/wi/^yRTxnzPt'y, ftRd l- 
«437iD-;k — l-a-K37xO— 
/Uh'^SyE. DL-Ayhf-;l'7^3-/l' 1 D-z\'y 
h-f-;UT^3-;P, z\-y M^-ZUX-f zux— f-zUI?;) 

jgltt'^syji. SS^^m^. 8t£Nl«>iS«M>^ 
ttttfe* B«ttifc«ift¥*«i6««)}K6fci9, Kit 

[00281 Wft^r*- H t LTtt. fcttflfclteT 

7-yy. to**MW3 5-y:«\ <9f-y. x?xf- 
-est. WH^rf-ra. r^^sHwwK 

[0029] JWhTSWk LTtt. fl^WftMTtt* 

mfihw^iih. mm. uyncM^y 

[ o o 3 o ] < >=ns»t lt«. fldffiawcE^ 
M 7<hx7^y^yy, 7.7 < yr/{gBa®^ 

•nJ£ffi(cJ: *) imt h c: t tfTS & . 
[0031] rggx*Xfc LXit. ma&t&*iB& 
fcOfr6£*>J: lvtt<« ff*L<tt. 

TzMfyR. TA#>Wtt-h»*^ TA>*yW]V*7 
A«t,*»^TfflV^fl6»mxdfXt:**ft.S. ism 

Tt*. 

[0032] *SS"»0ftlWW3V»X, *$§ttt'? 5 
y, ifUiSttt*;?$y. WH^rf-K WW*. * 
7 >f y :*£ff£J:tfg9x*x*fe&Sfg*&aii»i6 



*4Hi, £S»cHL . ff i IX U0 . 0 0 0 1 ~ 1 0 
SflXSSSfU <t9*?£L<(i0.0 0 5~5ffifi 

[00333 *«W<Oftl£«fc:U. JJE££l£ttfc:ftn 
[00 34] iftfc*iirt>J:v*^«U-kUTIi. fc&HI 

ifeMna. «m»ft. sttJMMxaL iwsjhl 

mmum. <a«9jaai!fe. p hshsh. ta>o- 
zk mmM. nam* wff». rass* 

[0035] mtmt IXtt. x*?/i#«UB, «Mb 

[0036] iXf)HiR LTtt. Ml 2 -xf-;U 
^■tf-yR^y-tyzk 2-x^-;l/^-y-yK-bf-;k 
$ y xf-yR-f vra tvk $ y x^-yRrf-zk zw 
Sf-yR^yrotzk x-fryyRx^zk /ws* 
yR*??-zk -fvxfryyitf v-fef-zk wj 
y07 r f-/k y/-/i'0xf-/u, y7-;uK-fyrot: 
/k *m yffix-?-;k s vzi-yEM y-fef-;k s y 
xf-yffi'f yx-rry/k ^usf-yK^ yxf-ry 
;k syx-j-yie^^Kr^/k -fyx-fryyR 
y-fef-A/, •feMVyggyxf-zk 7i?vymiS4 vr 
ot/k ^^y^yK'fyr;^^. mj (*ry;u 
• *ry yffi?) * y/v, b y 2 -if^s*tyi 

h- Wfo-;U7n^y. hy-f yx-?ry yBSh 'J^< 
■?-D-;uru/N*y. f x-fA^df^yK^y^ 

xyxyh-Zk X/r'J/UBE-brf-zk JWS&fi/ 
/k 7«7yy0^^;w. syx^-yiSr^k syx 

f-yKsyxf-zk syxf-yse-fef-zk xrrtiygs 
xfry/k sru-fyKxv/k vusuiywfcf- 
;k 7«7yy0-YyxrTy/k $yx*y8Hy>y 
ri/zk /^sf-yK'f y-tf-zk xrryyK^f- 
/k xrryyK-f y-tf-zk ytitf Vtss^ 
•xva y&xii-ivvTi'fr. y y-zUfct^f-zi'KT 
i/;k 'fyxrryyK-fyratzk 2-xf-zu^^ 
iz-yK-b h xf-r y zk 2 -xf-;i^^ ^yKxr 7 y 
zk -fyx-fryyK^v-zk ^^^yKxf-uy 
/•j3-;k y*w>iBx*uy*''y3--/k ^'*7- 
y y^ro truy^y n-zk x (^ry^ • ^ry y 

R) ratuy^yn-zk x*7"yzURraeuy^ 

yn-zk ^ryyR^^yf-zi^yn-zk 
7^yR^^yf-zt^^y3-zk hy^ryzuR^y 
•feyzk hy^yrvzPR^ytyzk mm yztzus 
f-yR/ y * y zk h y -f y xf7 >j yR/ y * y zk 
^^y^yR^^f-zuFr^zk ^^^yR-fy7.r 
ryzk a yy-fyRjt-^^zk ^r^yR^^zu 
xvzk ^x^yR^-^f-zPHxi/zk 'f yx-fry 



vR4V-fe*7k 4yxr7yyR>f VXf7»J;k -f 
VX?T y>R* ^A^rS/ik TKU^U-bU y*W 

/k ?xygghy-f y-bfvk ?xyi£h».M yr/Wr 
/k ?xygghy>fyxr:??-/k ¥L®7^y/k &R5 
yx*/k *LRfef-;k we^f-n^Jk ?xy|g 
MJxfvk ?xyi£7-b^-/Uhyx^;k ?xyg£7 

-fVXrry/K bKa*^XT7yyR2-x*/U'\ 
*>-/k :^\?g^2-xf-/U^>7k 7^eyi£S/' 

<fyr-f/k -feAs/yRs^fyrotvk -t^yRs; 
*??7k ^rryyRnuAf y^K -fy^fryy 

Rnux-fy/k tKo^^fT'JyKnWJ 
/k rtu-f yignkxry/k :tW y$:>*b Kanl/ 

xf'J/k yxf-ryy&7 4 hx-r'J/k 

R7-fhXT-yyK 12-Xf7n>f^hKD*^f 
TyyR4 7-W7k 1 2-XTTP'Ol'b Ko^yX 
xryyKXf-Tyvk ^-X-rTcM/UbFa*^ 

xtr y ygM yxf7 y jvm^xT^mffimh 
[00 3 7] st^mmmtLx\t. x?y^y s g[ 

-feUi/y. A^7^y. SSHy^7-fy„ ;K 
y^a^y x >r^^j><^;^y$/o^^y. -r;Mf- 

*+Arisu*Wy • *fvHr?vfc**$'5'0*1fy*£ 
^f^>D^t>^f;Wf 7D^fyyU^ 

ify;*S£#. TA^n^at^yn-va. 7$y&H4 
i/y3-ya»^f4>n&, 
[00 3 91 y^mmt Lx\±. /w/ktatfy 

1 0 0 4 0 ] M • fflKABJ: LT(i. 7*# Htt. 7 
;i^yF«k *y-m ^^14. 1T77 

^-amu bvs^. tv^yMu 

S^Hik ISHM, -V^lfk 9 9<t+vVth. 'b£M£F 

hl s/T/v-. v^t^t^ 

* F*-A»L 9P£tt % *flg. Sift, $y? 
«k J-uyzSyyj-W. ^vf^v^y 
?x. ^/k^y^x. i&K^yyy. ®ftbv^}4 

[0041] ®mit LT(is TkSttfi^H^SW. IS 

[0 04 2]*S1tfflWi- : f«SffIi:LT(i: s t'jy, ^ 
;k?$y. y^b'h-;K vy- F-/k eoypy- 
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A/i/^yR-t-hy^A. ^y-tyy. roti^y^yn 

— /k 1, B-Zfl/y^Jn-zk xf-py^yra- 
;k ^yx^uy^ya-/U (m-&fin = 2J3LL> . ft 

yrab-uy^ya-/u (fi^gn=2m±) . *y^ 
y-tyy <g££n=2at) . sr. WBSsawf 

[0043] BgSSltffi^^SWt LTli. ^Xr a 
-/k HUXTn-zUxxf/^^tf^ti^* 
[0044] ^cJgfiW^t LTtttiArit* yt-W 

,*K'J7XA-7^Sg, h7^yh, ^y 

9VtiU^ p<^;kb/Uu-x. b Ha^r^f-/Hr;WQ 
-X. tKD^yXf/R/l/O-X, tHo^y7o^ 

f-y. ^rh-^y. r^xFy^tf&tffcix*, 

[0045] HglSttS^fc LTtttf y tx;l,tp y K 
y-x^«i:yM^ *y b'x/uea y Ky-'v* 
tf-feysi^, -hD-fe/^o-x. r^xhyyfli 

[0 04 6]x*yxyHfltLTtt. mriyfWjv 
^^ysg^i/xxy^xxf-zk b KD^f^XT-ry y 
Rnuxry;k 12-bKo^^xT-ry yK. xt 
ryyK. oyyR. ^yyvfigteRn^xry^xx 

[0047] ffiBSttXfe Lxa* s-^ymmm. 

[0 04 8] /^tytt»ffi««BWfc bra. ee?L<fc 
S^yxTTyyig/y-byy. rotruy^yn-^ 
BBSRxxf'/k ^y-ty vBiMRxXT/U. tfy^'J 
HryygiiSRxxr^. y/ut*^ y«lxxf/k po 

E(^y^yx^lxy) y;Ub'^ yBIWKxxx/k P 
OEV/UbT-y hHWRxXr/k POE^y -b »J yJtffiKx 
Xf;k P0E7;P^/ux-r;U. PQEIglKRxx-r^. PO 
E^ftbvxj*. POEbvMit POE POP (^y^*>-X 

^vy • #y**^raKuv) poe popt 

;^;l^x-r/k #yx-r/HKtt^y 7»>y 
yKT/^y-;ur$ h\ r/p+yursy^^H. * 
^sa^s y y^mtfrn^ti h . 
[0049] T-*y&mm$ik lxi±s mws 

a-r^xt^ym&. 7;u^x;^yKJS. 
T/u^/ur y ivxfrfr ym&. Tiwvfy ^ uyx/w 

*ygMS. T/^;UKKS. P0ET;U4r^x-r^KK 
T/i^;U7$ r/^/uyyRS. POET 

;U^r/uyyKS. 7/^/UTSHyyK^> 7/Wfo>f 

/u7/t-*/i^yy£. N-7^7^yffi^. poe7^ 

^;UX-x/^/k^yK^. 7/U*/PX/^3/N^K 
ig. 7/WXWBSStb'J»>A, 7^W12S0**B 
37-^y^rf->*S. a--7/Wd7;WJ y^x 
Xr^*>*)tf4>ix&o 

[0050] ^^^ytt^rffiigftsii: LTii. mcnv 
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* f/Kyi/^T y^^^A, ftft^^/u h y XfvU 
ry^^A, laft^yf/^-^A, XT-ryyK^ 
x?vur 5 y xf-yur s h\ ^tr y yigyy ^ 
yrnt/u75h\ 5yyyR»fl*Hary*-*A 

4y£L TSH^-fyBL x/M^tM ys. tHo 
*^iu*^-f>fl % rs Fx/W^^ySL *x 

[0052] mt^xx/mmnt lxi±. vmsjl us 

**MS£. ^^v^^A, ?;Uy\ -tyiMK 
#:tyy. <y#7. k 

*S">Jk Kit 
ft. »». ift^aA, *mau^ t?7$y#£rf 
ti-ifiy-fv v?hix/ztLb<om<&mnmm® ; 
sKUTSH. ^yxxf/K jKuratruy, #yxf- 
i^y. *y*u*y. tr^BB. JS^gfBS. 7x/- 
/mfjg. 7vm®$i. 'msm. rtvMm* 
sy«B. xiwmbb, sKy*-#*-nBB. ye 
-;Ky«fe'y -x*uygfi£fk s^?/**^-* -t 
/wa-x. citr^yh^xo- ciwvw 

[0053] LTtt. Xf7 y 

asoake* ; -tf-zuy ysffiis^ h y ^ >> y 
;uy yBffitS. 5 •> y/uy yg^i^ a^^/i^u 

S">A S 0-77xyffi&\ N-7^ 

uj/urv vyijiv^hrnvrT^VT $ y$£«&E 

N-^^o^^-^^'jy^y^ N-;WS 
Ne-^a-f/W-L-y^y. Nc-WS 

M/wy^y. Ntf-^s M/i^n^y, n«- 

n^f-y»oN-r5/iMB»trsyK; n-7^d4 
n^y s/^y^vfl^N-rsz/kKy^rf-F ; a- 
7sy*ry^». a-rsy^yy&^a-rs 
>>BBB;*yx*i/>\ #yrotr.i/y. Woy s 
#y>f-;M^^yp-h. tfyxf-uy. yt'xn^ 

y*fy - xf-uyjftS^ 07 <Hfcxf-i/y^#£>(f 



[0054] »WMIh LT«±. /t575 -/KA* 
gL /^7$y£8«Bx?-/k a'77^/^MS7 
S/k /^r^StS^^f/k ifyf-;HBxf-u 
y/'j3-;k *yf-n«7x-/k *yf-/WB*^f- 

/k ^y^Uffi^y^'/U. ^y^/U&7>;U7xX;k 

*yfvi4ft***yfvk ^^^yy>, 

B*?fvk y/t7> y 2 -x^/U's 

^yK^y-tyyk / wh^yM^y/Qt: 
/k ^yratyp- yMvroe/^sitxxf^ 

^o^-yl, ^o^zyKxf/k tKu* 
^h^yV7xyy, tFa^y^h^y^y/ 

y<y/7x/y, ybHD^fy^h^y/7xy 
yvx/l^yg^hhy^ ytKo^ry^/7x/ 
y. fb7bKD^y/7x/y, 4-tert- 

^;u-4' -^h^^^yy^/M^y. 2. 4. 
6-hyrxyy-p- (^;^k-2' -x^/i^*^ 
;u-i' -i.3. 5-hyr>?y. 2- 

(2-hHD^y-5-^f/i'7x^) <yyhyr 

[005 5]BSSBBkLTi±. **iwt9*>\ rut: 
/i^7<y^#£tf*>:h.&. 

[00 56] SMteLTte. ty^f^-;k hj? 
n^y v h>j;DnhHa^yy7x^x-f/k ? 
o;iA^yyy/;^ yi£&. 7 x y *ci/xf y-/k 
UWUS^y. 4V;rat:/kX?7U7xy--;k 7XU 
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